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1 strip away this remaining P^-f^SotV^^^^^^ 

IN SITU STRIP PROCESS FOR S ^trip, the wafers are then returned loin p 

required to remove the pho™i j^X ^.^.^^^ jt^^ ^,fcrs 
(1) Field of the mvealion , . . ^^j^^^i^g ,emieon- cycle time and the preceding 

Tte invention relates to a method of ™img^^ T .I^^b cSer. The additional process- 

lenge in semiconductor manufecturmg ^5 Referring now to Fia 5 and to n 

ofrhepolysiU«)n ayer dje„s^^^ of the hard mask layer^2 u, ^^^^^^^^^^^^^ 

length of MOS .{''"^fue ability to reliably and 18. This step is P"fo'^^''^.'° 34^ 

packingdensitydependheavUyo^^^^^^^^ aft" 'he phoU,res.s stnp step 34^ 2. the hari 

?epeatably manufacmre transistors wUh y R^fe^^^riUdrway toS^thepatterntogof the 

siUcon gates. , rtially ^ mask layer is stnpped amy to c P ^^^^^^^ 

patterned using the prior art s^uence ^^^^^ ^^^^^^ ^ thepo y«1 ^ ^^^^ ^ 

S,e process flow '^hajt^ Note fast that .^^^ ^^^^^ ^^^^^^^ ^ 1 d^^os« (bARC) 

etches the pattern of the g^^-^^f^V ^.^^.^sist layer 26 is polysilicon pattern^A bottom anU rett c ^^^^^ 

mask layer 22 m step 30. ^o'^"' ^^'J Ptem of the hard mask ^ ^d. The BARC layer ^"J^" BARC layer 
stripped away in step 34 mrdj^^^^^^^ 35 form a pattern over the po ys^^on g 

layer 22 is etched ^'^'^'ff^^'^^'l away in step 42. then stripped away ^'^^J^^,^, oxide layer as a 

pLuy, the hard mask I'O^^' ^2 « s^npp J^^^^^^^^ „ i.y^r >s th^" ^''^^f^S " Keller teaches a 

Notethatanintervemngr^^ts^P^^tep ^^^^^^ P^y ^^^^ ^ ^ p rl^aie? A filicide layer is used 
removal of ihewaersfromthee^^^^^^^^ 40 method to etch a pol^^W^^ 

hard mask etch (st P 30) and he g ^^^^ ^^^^ ""^rSuy^ '^'^^^"^^ ^'"^ a photore- 

Referring now to FIG. 2 ana w ^ ^ step is silicide layer. The lay^" P ^^^^^d using an 

photoresist layer 26 -jl^^.^Se P^i^^ 1^'" '° ^^^T frmS lay« is etched. Finally^^the 

performed to reduce the w^dft ot tne p ^^^^ "'"P-.T^cSd U S. Pat. No. 5,885,902 to 
I dimension that JirThi^^^ 45 polys^icon f,j^i„t?ate&o^ 

photolithography expos^^«^^^^^ B*^^ "Sa^.l^m^^^ 

isperfonnedmtheplasmadry e ^ dimension coating (ARQ layer usmg ^ 

width of the patterned P^^"'"'.^^*^^ ' ^^^uicon layer 18 to ing heUum, nitrogen, or a mmur 

Tat wiU enable the final P^"^,^.^SSSo J for the SUMMARY OF THE INVENTION 

22 This etching step is again performed m the pia ^^.^ he nresent invention is to provide a 

Sh— . , , ,0. step 34 the s5 ^t^^ thi ^lyEn layer that r^^^^ 

Referring ^^^IZ^.y. This photoresist layer the processing sequence. 
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layer and would thereby <=^'^'^'''^J^i overlying the ^7^*^.^* !^ critical polysilicor> gate etch. 

MOS devices. A hard ■n.'^,!*^" ^ S^d overlying the nal pnor to '^^^''^ T^ ' cross-section o£ the partiaUy 
^,ysiliconlayer^«s« >»y^ j^^^^^^ ^tS"^ of Se preUnt invention method is s^^^^^^ 

tod mask layer. The resist layer IS pail ^ .^.^^^ '^"'"Plf"*^ /^slstr ate 60 is provided. The semioonduc- 

roask the exposes a P»%° ;J;i^t dTy etching cham- 

polysiUcon layer is patterned P ^"^'^'^^d by etching. torsubstrate pr™^ overlying the semiconductor 

First, the resist layer is optionally ^y the gate oxide layer 64 is PW^^^'' °^ ^ ^^^^ry thin in a deep 

ScoShe hard mask layer U^^^^^^^ ^''moI pCc^ tSm^^^^^ 

resist mask to form a hard mask that exp r sub-micron MOS P«"=6^^ ^ means to about 20 Angstroms. 

poly'si^con layer, ^d. *e -.una^.^a^^L cleane'd 64isfo,™edby comjcnu^^^^^ ^^^^^^.^^ 

Fourth polymer residue &om the res^ polysilicon layer «•» f P „ be doped or 

FIG. 8 Kettiod of the present inven- ^.y^r to gam «''=hmg^^eleawu^ Vonal to the 

preferred embodiment ot the memu ^.^.^^^ ^^o^de layer /o 

u n illustrate in cross-section the pre- ^5 invention. _ „verlvinR the siUcon dioxide 

FIGS. 9 through I/,. '^l^i^^'^t fevention. A resist layer 80 is provided cw jmg^^^ 

ferred embodunent of the present m ^^^^^ ^''fLl that hi been appUed, exposed 

nFSCRIPTlON OF THE PREFERRED ^l^^y Pb°»°'r^'° ^^aS mVesist layer 80 thereby 

EMBODIMENTS ^ and developed to f"™ ^^f^e uTrnferred. first, to the hard 

nnlication of the present contains the pattern that "^^^.iijcon layer 68. As an 
Tte embodiment discloses he ap^ cauo^^^^ mask layer 72 and second o the po ys ^ ^ 

invention to the pattemmg of thi_^*y^g"it ;hould be example, the preferred l='y^^^^ shinEtsu 233DX 

Tanufactute of an ^'^^^^^'^^'^.U^ inven- ultra-violet (D^^O Phol<^--^ ^^^^ ,be wa^ 

dear to those «f £ 45 The P^ltTrbeSSn ab^^ 3-500 Angstroms and 5,«» 

tion can be apphed and extended va ^ ^lOs^^ss of between ^ ^^^^^^^s 

scope of the present invention. Angstroms. Fp^^^^^'*^ ^roms and 4.700 Angstroms^ 

tion is shown. This process l^"* flow, the 50 hne with "mca 

to the present invention. In the p«fen^ P ^^^^ „,,crons and 0-169 «nic«. ^^^^^^ ^^^^^^^s of 

resSt trim etch, hard mask etch, ^sist 'stnp, ana S Referring now to FIG- ^^' ^^ ^ semiconductor 

Sined into a single ^^^^^'Z:^'\^VoLsi., the present in— -^P--^^^^ ,3 outlined 

etch chamber. -Rie novel method ^ las^a wafers are loaded mto me ary ^ ^^^^^ example, 

^o^ponents to be conducted -^^^^ ^ ^ -'^^P^TrcSg —^^^^^^ " ""''T^ 

etching recipe through f^^^^^" consumption, and the dry P^*^^* etching ^^^^^^^ etch- 

and control of parameters. The cost, mn ^^tenals DPS-POLY system comprises 

"ntamination that are int™^-^ b the exc ^^.^^^^ -^SSps Each S 

handUng of the pnor »^P'°S ca led the gate, is etched aseriesof rec pe steps^ac ^^^^^ ^^e 

After the polysilicon layer. h"em caiie ^ j transfemng 

the wafers may be removed ^^^J^J'Ll^ step 54. polysiUcon layer. ^^^j, in the 

'chamber, "me hard mask laye is ^ J,i„„,i Ti.e first rec^ J^P^^^f stlp is not considered an 

As in the prior art process, the re^f^S'^^^^^iep may be prior art f^'^'^J^'J'^ZAi the present invention In 



